The current literature on consumption inequality treats all adults within the household equally, making the implicit assumption that all consumption inequality is between, not within, households. However, increased marital sorting on earnings and the subsequent rise in the share of women's income in the household may have important implications for consumption inequality measured at the individual level. We use an extension of the collective framework of Chiappori to estimate a rule for assigning resources to individual household members. We then construct a measure of individual level inequality by looking at implied changes in intra-household allocations and explore the implications of our framework for the measurement of individual level, versus household level, consumption inequality. Our analysis, which is based on households comprising one or two adults, suggests that the conventional approach of ignoring intrahousehold allocations underestimates the level of cross sectional consumption inequality by 30% and overstates the trend by two-thirds. Our findings also indicate that increases in marital sorting on wages and hours worked can simultaneously explain virtually all of the decline in within household inequality and a substantial fraction of the rise in between household inequality in the UK since the 1970s. JEL Classification: D12, D13, D63, J12, J22
Introduction
A large body of research aims to measure changes in the distribution of economic welfare. This is a straightforward exercise in theory, but is quite difficult to implement in practice. The way much of the literature approaches the study of inequality is to equate the well-being of individuals with observed measures of well-being, such as income or earnings. Good measures of income and earnings are typically available for a representative cross-section of the population, allowing for the study of income and earnings inequality. However, in recent years the study of inequality has shifted from the study of income inequality to the study of consumption inequality (Cutler and Katz, 1992; Blundell and Preston, 1998; Krueger and Perri, 2003) . This shift has occurred for two main reasons. First, consumption tends to be more closely related to utility than income. Second, individuals have the capacity to smooth consumption over time through borrowing and lending (Deaton, 1997; Crossley and Pendakur, 2002) . As such, current income may not be an accurate measure of well-being as compared to consumption.
Although important, the study of consumption inequality has proved difficult as comprehensive measures of individual level consumption for households with more than one member are not available in the data. To overcome this difficulty, most studies of consumption inequality have used adult equivalence scales to convert measures of household consumption into measures of individual consumption. The drawback of this approach is that it implicitly assumes that there is no inequality within the household. In particular, the use of adult equivalence scales implies a very restrictive model of the household in which husbands and wives split consumption equally, regardless of the source of the income.
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This criticism levelled against the use of adult equivalence scales may seem to be a minor point until one considers the following. First, empirical tests of the "uni-1 A substantial departure from this literature is recent work by Browning, Chiappori, and Lewbel (2004) , where the assumption that household members split consumption equally is relaxed in the construction of adult equivalence scales.
tary" model of the household, where the consumption allocation does not vary with the source of income in the household, are routinely rejected in favor of bargaining (Manser and Brown 1980; McElroy and Horney, 1981) or collective models (Chiappori 1988 (Chiappori , 1992 .
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Second, there has been a sizable increase in women's wages and labor supply over the last half century. As a result, the share of household earnings provided by the wife has increased substantially. If consumption allocations depend on the source of income and the sources of income within households have changed over time, then adult equivalence scales may provide an inaccurate picture of the trends in consumption inequality.
Our paper takes a first step toward addressing this issue and in doing so makes three contributions to the literature on consumption inequality. First, we construct and estimate a static model of intra-household allocations to examine how changes in the source of income in the household translate into changes in individual-level consumption allocations. The model we consider is a version of the collective model introduced in the seminal work of Chiappori (1988 Chiappori ( , 1992 . This model is ideal for the study of consumption inequality as it places very few restrictions on the intrahousehold allocation process.
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Previous estimates of collective models indicate that the share of consumption received by members of the household is strongly related to their earnings, or more accurately, their earnings potential (Browning et al., 1994; Browning and Chiappori, 1998; Blundell et al., 2002; Donni, 2001 Donni, , 2003 .
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Under relatively weak identification assumptions, the model allows us to infer the level of consumption allocated to each member of the household, which is necessary for the measurement of individual level consumption inequality.
Second, we use estimates of the our model to demonstrate how consumption inequality within households relates to consumption inequality between households.
2 In fact, the unitary models are less restrictive than the model generating adult equivalence scales, as the unitary model does not require equal sharing, only that the consumption allocation is independent of the source of income.
3 See Haddad and Kanbur (1990) , Haddad (1994), and Beaupri (2001) for studies of inequality within the household that do not adopt the collective framework.
4 Further, Lundberg, Pollak and Wales (1997) provide evidence from a natural experiment in the UK that suggests the source of income in the household affects the consumption allocation.
The model is estimated on a sample of one and two person households from the UK Family Expenditure Survey (FES) for the years 1968 to 2001. We have two main findings. First, measures of consumption inequality that ignore the potential for intra-household inequality may underestimate individual-level inequality by 30% and overestimate the rise in consumption inequality by two-thirds. Second, the equal sharing assumption implicit in adult equivalence scales is valid only for households in which the wife has the same earnings as her husband. This result highlights the restrictiveness of the assumptions underlying standard adult equivalence scales. Our analysis demonstrates that relaxing these assumptions yields very different implications regarding our measures of consumption inequality.
The third contribution of our paper is to provide evidence on the importance of several potential explanations for the rise in consumption inequality between households and the fall in inequality within households since the 1970s in the UK. While changes in the demographic composition of the population appear to play a limited role, an increase in marital sorting has profound effects on the trends in consumption inequality.
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In particular, the rise in marital sorting observed in the data has the potential to account for all of the fall in within household inequality and at the same time can explain a large fraction of the rise in consumption inequality between households.
The remainder of the paper is organized as follows. Section 2 describes in detail the stylized facts on earnings and consumption inequality, wages, and labor supply that provide the motivation for our study. Section 3 outlines the theoretical framework and the identification strategy for estimating the rule to allocate consumption to individuals within a household. Section 4 describes the data set and the strategy for estimating the model. The estimation results are presented in Section 5. Section 6 presents a decomposition of consumption inequality and considers the importance of several explanations for the trends in consumption inequality. Section 7 concludes.
5 In this instance, the degree of marital sorting is measured by the correlation between characteristics, such as education and wages, across spouses.
Trends in Consumption and Earnings Inequality in the UK
In this section, we outline the main stylized facts regarding consumption and income inequality in the UK between 1968 and 2001.
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The data we use to conduct our analysis comes from the UK Family Expenditure Survey (FES). The FES contains information on household consumption expenditures and earnings over the period 1968 to the present. In the construction of the following stylized facts, we restrict the sample to individuals between the ages of 16 and 65 and eliminate students, retirees and the self-employed. We are particularly interested in the following four features of the data:
1. There has been a large rise in earnings inequality between individuals. The first panel in Figure 1 documents the trend in the Gini index for the distribution of individual and household earnings. In particular, the Gini index has risen by 12% over the past 30 years. This rise in earnings inequality in the UK has been well documented in the literature (e.g. Blundell and Preston, 1998) .
2. Although earnings inequality between individuals is much higher than earnings inequality between households, the latter rose much more rapidly: the Gini index for inequality between households rose by 41% between 1968 and 2001.
3. As reported by Blundell and Preston (1998) , there has been a corresponding rise in consumption inequality. To account for economies of scale, we construct a standard measure of individual-level consumption by dividing total household consumption by the square root of household size. The Gini index for this measure of consumption is presented in the second panel of Figure 1 . The level of income inequality is higher than the level of consumption inequality but the rise in inequality is higher for consumption than for earnings. 6 Many of these findings have been documented in the literature for Canada (Pendakur, 1998) , the United States (Johnson and Shipp, 1997 and Krueger and Perri, 2003) and Australia (Barrett, Crossley and Worswick, 2000) .
7 Krueger and Perri (2003) find a large rise in income inequality in the US since the 1970s while 4. As illustrated in Figure 2 , the correlation between the earnings of husbands and wives increased dramatically over time. This is due to both the fall in the gender wage gap and the rise in female labor supply. Figure Overall, potential earnings of wives increased by 13.5%, and women's share of earnings in the household increased by 93% over the sample period. The latter partly reflects the increase in women's wages relative to those of men, but also the large changes in female and male employment rates and hours worked since the 1960s.
In summary, the evidence presented here highlights the fact that there has been a large rise in earnings and consumption inequality between households while at the same time there has been a fall in inequality in the earnings distribution within households. In the next section, we present a model of intra-household allocations that allows us to explore the implications of this evidence for the measurement of consumption inequality.
Theoretical Framework
As illustrated in Section 2, the share of household income provided by wives has increased dramatically over the past 30 years. An extensive literature on intrahousehold allocations suggests that the source of income plays an important role in determining how resources are allocated within households. If household members do not share the same preferences, variation in the sources of family income may alter the consumption enjoyed by each member of the household. Therefore, it is important consumption inequality remained roughly constant. 8 For households with missing wage data due to non-participation, we include a predicted wage based on a standard selection-corrected wage equation. Results are available upon request.
to consider consumption inequality in a framework that allows changes in individual incomes to affect consumption allocations within the household. To this end, we study a collective model of household decision making based on the framework of Chiappori (1988) and refined in Chiappori (1992) , Browning et al. (1994) , Browning and Chiappori (1998), and Blundell et al. (2002) . This framework is ideal for the study of consumption inequality within households as it is less restrictive than the unitary model, which assumes all individuals in the household share a common set of preferences. The collective framework is also less restrictive than any particular form of bargaining, as the only restriction on the intra-household allocation process is that households reach Pareto efficient allocations.
We start with a description of the problem faced by single agents. We then describe the intra-household allocation decision of married couples. Finally, we outline the model restrictions that allow for the identification of the share of consumption allocated to each household member.
Single Agents
Assume all single individuals have preferences over leisure and consumption. Denote leisure, expenditures on private consumption and expenditures on public consump-
, and P , respectively. Labor supply is denoted l g and the total time available to agents is normalized to one, i.e. Denote total household non-labor income net of savings by Y .
Labor earnings are denoted w g (l) and include any after tax income that depends directly on the labor supply decision. In particular, w g (l) includes unemployment insurance benefits paid to individuals who are not working. We construct labor earnings in this fashion, as unemployment benefits are paid directly to one person in the household and likely affect allocations differently than does shared non-labor income.
Preferences for single agents are described by
), P ), where it is assumed preferences over private consumption goods and leisure are separable from preferences over public consumption goods. Single person households choose labor supply and consumption to maximize utility, subject to the budget constraint:
Married Couples
Consider a two member household, where each member has distinct preferences over own leisure, own private consumption, and household public consumption. Denote by C a Hicksian composite good that contains private and public consumption:
As with singles, we assume that private consumption and leisure (C
) are separable from consumption of the public good (P ) for married couples. Preferences for a married person of gender g can be described by:
) captures preferences over private consumption and leisure. Under the assumptions that preferences are egoistic and that allocations are Pareto efficient, the household's allocations are the solution to the problem:
The Pareto weight, λ, represents the female's bargaining power within the household, and will typically be a function of full-time labor income (w
(1)), non-labor income (Y ) and other "distribution factors" (z) that influence household bargaining power, but do not have an effect on individual preferences, as in Chiappori, Fortin, and Lacroix (2002) . Chiappori (1992) shows that the intra-household allocation problem faced by a husband and wife can be decentralized by considering a two stage process. In the first stage the husband and wife decide on the level of public good consumption (P ) and on how to divide the remaining non labor income y = Y − P . The assumption that consumption of the public good is separable from leisure and private consumption is key to allowing the allocation of public consumption to occur in the first stage (see Chiappori, Blundell, and Meghir (2002) for details). Define the sharing rule φ(y, z)
as the amount of non-labor income that is assigned to the wife. Then y − φ(y, z) is non-labor income assigned to the husband.
In the second step, each household member chooses his or her own private consumption and leisure, conditional on the level of public consumption and the budget constraint determined in the first stage: 
Identification of the Sharing Rule in the Case of Quadratic Preferences
The question we aim to address in this paper is whether measures of consumption inequality from the collective model differ from measures in the literature based on standard equivalence scales. To provide an answer to this question, it is necessary to obtain an estimate of the full sharing rule to uncover the share of income allocated to each household member for consumption. In this case, the first order conditions of the sharing rule are not sufficient for identification. We therefore need to impose an additional restriction on preferences. As in Vermeulen (2003) and Browning, Chiappori, and Lewbel (2004) , we assume that married individuals have the same preferences for private consumption as single individuals, but possibly different preferences for leisure and public consumption. This assumption still allows for complementarities in leisure time across spouses and for complementarities between leisure and consumption for married couples.
Our treatment of households extends the models of Blundell, Chiappori, Magnac, and Meghir (2002) and Vermeulen (2003) to allow for households in which both spouses do not necessarily work full time and in which both spouses make labor force participation decisions.
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In particular, we assume that individuals can choose from H discrete labor supply possibilities, in addition to non-participation.
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In addition, it provides a natural way to incorporate the participation decision, a margin that is likely important in explaining the long-term trends in consumption inequality. 
and the utility a married individual of gender g derives from labor supply choice h is:
where ε g h is an unobserved preference component that is assumed to be distributed iid across individuals and labor supply alternatives. This specification allows preferences for leisure and public consumption to differ between married and single men and women, but restricts preferences for private consumption to be the same for both married couples and singles.
Assume the sharing rule is linear in the distribution factors:
where there are K distribution factors plus a constant in the vector z and where y is non-labor income net of expenditures on the public good. We can condition on household expenditures on the public good for both singles and married couples under the assumptions that households make efficient decisions in the first stage and that preferences over public goods are separable from preferences over consumption and leisure (Deaton and Muelbauer, 1980) , defining y as non-labor income net of expenditures on public goods.
The budget constraints for the second stage of the budgeting process can be expressed as:
for single individuals,
for married women and
for married men.
Only differences in utility between labor supply choices matter in the model; thus the parameters must be estimated relative to a base case. We assume that the choice of not working (h = 0) is the base case. After substituting the budget constraint into the utility function, the difference between working h > 0, ∀h ∈ {1, 2, ..., H} and not working (h = 0) for single men and women can be expressed as:
. Consider next the problem of a married woman. The difference between working h > 0, ∀h ∈ {1, 2, ..., H} and not working (h = 0) is described by:
Finally, consider the problem of a married man, where the difference between working h > 0, ∀h ∈ {1, 2, ..., H} and not working (h = 0) is described by:
The parameters β 
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The differences in utility described by Equations (6), (7) and (8) can be expressed for single individuals in reduced form as:
and for married individuals as:
The parameters capturing preferences over the public consumption good (α
can not be identified as the utility from consumption of the public good is the same regardless of the labor supply decision. One implication is that we will be able to estimate the sharing rule but not fully recover preferences. As a result, we cannot make welfare comparisons.
where the Πs are reduced form parameters. The system above implies a set of overidentifying restrictions for the sharing rule parameters that enable us to test the assumptions of the collective model, the functional form for preferences, the sharing rule, and the assumption that preferences for consumption are the same regardless of marital status:
In the following section, we outline our strategy for estimating the model and testing the above restrictions using consumption data from the UK.
4 Empirical Specification
Data
The data we use to conduct our analysis comes from the UK Family Expenditure Survey (FES). This data is ideal for the study of consumption inequality for three reasons. First, it contains detailed information on private and public consumption expenditures for households, on wages and labor supply for individuals, and on demographics including age, sex, education (from 1978 onward) and region of residence.
Second, the FES has fewer problems with measurement issues than the leading contenders in the US and elsewhere.
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The FES uses a weekly diary to collect data on frequently purchased items and uses recall questions to collect data on large and infrequent expenditures. Finally, the FES contains information over the period 1968
to the present, which allows the study of changes in consumption inequality over a long period of time.
14 Our sample is composed of single person households and couples without children. We exclude households with children in this paper to abstract from the intra-13 Battistin (2003) documents reporting errors in the US Consumer Expenditure Survey due to survey design.
14 We presently exclude the year 1997 from our analysis due to a missing data problem.
household allocation of resources for children's consumption. This is obviously an important issue. To this end, our estimates of the sharing rule and the comparison of various inequality measures only apply to households without children. We leave to future work an analysis of consumption inequality for the entire sample of households. We restrict the age range in the sample to individuals between the ages of 22
and 65 and eliminate students and the self-employed. Households in which one of the individuals is in the top one per cent of the wage distribution are also excluded. The resulting sample is composed of 87, 668 individuals.
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Descriptive statistics for our entire sample are presented in Table 1 .
We define consumption and non-labor income measures as follows. Total consumption is defined as total household expenditures. Public consumption is defined as expenditures on housing, light and power, and household durable goods. Private household consumption is total expenditures net of public consumption. Other income is defined as total household expenditures minus net labor income. We use this expenditure based definition of non-labor income, as it is consistent with the assumptions of a two stage budgeting process, time separable preferences, and separability of public goods consumption from leisure and private consumption as in the model.
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To construct the level of consumption corresponding to each labor supply decision, including zero hours, we need to assign an earnings level to all individuals. For those who are working we use the usual hourly wage, defined as weekly earnings divided by usual weekly hours. For non-participants we use a predicted wage, computed based on a reduced form selection-corrected wage equation.
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After tax earnings are subsequently computed by converting weekly wage income to an annual base, deducting the 15 The sample size in 1968 is 2,584 and the sample size in 2001 is 2,757. The sample sizes do not vary markedly across years: the smallest sample is 2,502 in 1979 and the largest is 2,932 in 2000.
16 In estimation, household expenditures on public goods are subtracted from other income, resulting in non-labor income net of public goods consumption. In addition to the separability assumptions, wage profiles are assumed to be exogenous. This rules out the possibility of job-specific human capital accumulation.
17 The log of the wage is estimated as a function of age, birth cohort, year, quarter, and regional dummies, plus the age at which full time education was completed, and its square. The selection equation is identified by the exclusion from the wage equation of household non-labor income, marital status, and the age, education, and the labor income of the spouse. Results are available upon request.
appropriate personal allowance and then applying the appropriate tax rate. Personal allowances and marginal tax rates are from the Board of Inland Revenue (1968 Revenue ( -2001 .
All monetary values are expressed in 1987 pounds. The resulting income measure is treated as known and is used to construct the within household distribution factor defined as the potential share of household labor income contributed by the wife,
. Individuals may also be entitled to income related to earnings when working zero hours, for instance unemployment benefits, so we also predict unemployment benefits for those who are working based on the Official Yearbook of the United Kingdom (1968 Kingdom ( -2001 . i )), the local sex ratio (Seitz, 2004) , and an index of the generosity to the wife of local divorce legislation (Chiappori, Fortin, and Lacroix, 2002) . At present, we consider the wife's share of potential labor earnings, presented in Figure 3 , and the age gap between spouses as distribution factors in estimation.
Econometric Specification
The model of Section 3.3 can be estimated using a multinomial logit under the assumption that the disturbances ε ih are independent and identically distributed type I extreme value. Let d g ih denote an indicator equal to 1 if individual i makes labor supply choice h and zero otherwise. The contribution of individual i to the likelihood function is the probability of observing individual i making labor force decision h, which has the form:
.
In estimation, heterogeneity in preferences for leisure is introduced through the vector X which includes age, birth cohort, education, marital status, region, and quarter and year to control for seasonality and cyclical effects.
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The parameters ¶ g l and Π g ll are assumed to be linear functions of the observed characteristics, so that for individual i we have
Estimation proceeds in two steps. First, we estimate a selection-corrected wage equation and predict wages for individuals that are not working. Second, we estimate the discrete labor supply choice, treating wages as known.
Estimation Results
We begin with estimates of the sharing rule parameters, the parameters that allow us to infer the share of consumption attributed to each adult in the household. As discussed in Section 3.3, with quadratic utility and under the assumption that preferences over private consumption are the same for married and single individuals, we can construct each of the sharing rule parameters in four different ways from estimates of the reduced form. The sharing rule parameters recovered from the reduced form estimates for two specifications of the model are presented in Table 2 . The first column of the table presents estimation results from the case in which the only distribution factor is the share of women's potential earnings in household potential earnings. The second column presents results from a model where a second distribution factor, the age difference between spouses, is included.
The estimated sharing rule parameters constructed from the different model restrictions described by Equation 9 are qualitatively similar, remarkably so for men. In both specifications, the positive sign on φ 1 indicates that an increase in the female's share of potential earnings increases her share of total consumption in the household.
The negative sign on φ 2 suggests that the share of consumption women receive is decreasing in the relative age of their husbands. The sharing rule parameters for the second set of restrictions in Equation 9 are larger in absolute value for both the intercept and the distribution factors. Upon closer examination of the reduced form results, we find the reason for this difference across the estimates is due primarily to the fact that the estimated value of the denominator, Π f wly , is relatively small. This parameter captures the effect of the interaction between non-labor income and earnings for women on the labor supply decision. Since many women are not working, we need to impute earnings for 39% of the women in the data. Most of the information used to predict wages is also included directly in the reduced form model for hours; as a result, the predicted wage includes very little information. As a result, the parameter estimate is likely biased towards zero. It should be noted that this set of restrictions is less precise; as a result, it has less weight in the minimum distance estimation used to obtain the sharing rule estimates as discussed below.
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The test statistics associated with several tests of the model restrictions are presented in the bottom four rows of Table 2 . A Wald test on the model with one distribution factor rejects the full set of restrictions. The Wald test on the full set of restrictions from the model with two distribution factors, however, suggests the model is not strongly rejected. We subsequently test whether the sharing rule parameters estimated from the restrictions within gender are the same. The test statistics, presented in Rows 2 and 3 of the bottom panel of Table 2 , indicate the within gender restrictions are not rejected by the data. We also test whether each of the individual restrictions from the female's problem are consistent with the corresponding restrictions from the male's problem in Rows 4 and 5. In each case, the test statistics indicate the model restrictions are not rejected at conventional significance levels. Overall, the test statistics seem to provide some support for our version of the collective model.
We next compute consistent estimates of the sharing rule parameters from the unrestricted estimates by minimizing the distance between the reduced form and structural parameters, using the estimated covariance matrix from the reduced form to construct the weighting matrix. The results of this exercise are presented in Table 3 .
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The estimates suggest that a 10% increase in the share of potential earnings attributed to the wife results in a 16% increase in the share of non-labor income she receives. This result is consistent with an increase in the wife's threat point within a bargaining model. The estimate of φ 2 indicates that an increase in the husband's age by 1 year results in a 0.4% decrease in the wife's share of non-labor income.
While small in magnitude, this finding suggests that older spouses tend to have more bargaining power in marriage.
Adult Equivalence Scales Revisited
One of the main goals of this paper is to determine whether measures of consumption inequality using standard adult equivalence scales provide an accurate estimate of consumption inequality across individuals. Recall, adult equivalence scales typically 20 See the Appendix for further details on the minimum distance estimation exercise.
assume that husbands and wives share in household consumption equally. It is of interest to determine under what conditions our model would yield the same measures of consumption inequality as measures using adult equivalence scales. We set the age difference between spouses to the average age difference in the data. We then use the sharing rule estimates to determine what value of the female's share in potential household earnings satisfies:
Using estimates for φ 0 , φ 1 , and φ 2 of −0.31, 1.59, and −0.004 respectively yields 51%. In other words, the model predicts that consumption is split equally across the husband and wife when they have the approximately same earnings!
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It is worth emphasizing that this result is derived not from a model in which equal sharing is assumed: the only assumptions imposed in estimation are that households make Pareto efficient decisions, that public consumption is separable from private consumption, and that the individual's preferences over private consumption goods are the same when single as when married.
Sensitivity Analysis
In this section, we consider whether our results are robust to several modifications.
The first robustness check we consider is whether the results are sensitive to our definitions of public and private consumption. We first estimate the model under the assumption that there are no public goods and then sequentially add housing, heat and lighting, household durables, transport and services to public good consumption.
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The results of this exercise are reported in Table 4 . With the exception of the zero public goods case, the parameter estimates are quite robust across specifications:
an increase in the wife's share of potential household earnings of 10% results in an increase in her consumption share of between 12% and 17%. Under the most restrictive
21 To be precise, husbands and wives will split consumption equally when they have approximately the same wages and hours.
22 Full estimation results are available from the authors upon request.
assumption, that no goods are public in the household, the model predicts women receive 40% of the consumption in households where both spouses choose the same hours of work and have the same wage. As the fraction of public goods in household expenditures increases, women receive a greater share of consumption. This result reflects, in part, the fact that a larger portion of consumption in the household is public and is thus split equally across spouses.
The next specification we estimate allows for differences in the sharing rule parameters for each birth cohort in our pooled sample. The sample covers a long time period and a wide age range in every year; we thus estimate sharing rules for each ten-year cohort in the data. The parameter estimates are presented in Columns 1 and 2 in Table 5 The final robustness check we perform is to add unobserved heterogeneity in preferences to the model. We do this for two reasons. First, we want to allow for the possibility that the preference shocks are correlated across labor supply choices. Second, we want to allow for additional flexibility in estimating preferences over leisure. Train (2003) ). The contribution to the likelihood function then becomes
which does not have a closed form solution, but can be estimated using Simulated Maximum Likelihood.
Results from this specification for the model with one distribution factor are presented in Column 3 of Table 5 . Incorporating unobserved preference heterogeneity appears to reduce both φ 0 and φ 1 slightly but does not change the implications of the model.
In particular, the effect of a 10% increase in potential household earnings attributed to wives results in an increased transfer of between 11% and 21% for the 1910 to 1950 cohorts, which is close to the range reported in Column 1 above.
6 Consumption Inequality
Sharing Rule Estimates of Consumption Inequality
In this section, we compare the inequality measure implied by our model to a conventional measure of consumption inequality. For the purposes of this analysis, we use estimates of the model with two distribution factors and no unobserved preference heterogeneity to construct our benchmark sharing rule.
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Next, we use this sharing rule to divide non-labor income between the husband and wife in each household. We subsequently construct private consumption based on the individuals' share of nonlabor income and his or her personal net labor earnings, where private consumption is constructed as in equations (4) and (5). Our sharing rule measure of individual consumption, for married individuals, is then equal to individual private consumption, plus household public consumption:
Single individuals consume their entire labor and non-labor income. For comparison purposes, we construct another measure of individual consumption, equal division, which assumes that all consumption is divided equally between the husband and wife. In the equal division case, individual consumption is calculated as household 24 See Column 2 of Table 3 .
public consumption plus one half of household private consumption. In both the sharing rule and the equal division case, we double count public consumption. This accomplishes the same end as using an equivalence scale to assign household consumption to individual members.
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The advantage of our method is that it becomes very clear why households have economies of scale: both individuals in the household can consume the public good.
The distribution of consumption within the household under the sharing rule case for the years 1968 and 2001 is presented in Figure 5 . The sharing rule estimates suggest that the mean of the intra-household consumption inequality distribution Having constructed these two measures of individual consumption, we can construct a time series of inequality measures and decompose them into changes in between and within household inequality. While the Gini coefficient is a well known and widely used inequality index, it does not allow overall inequality to be exactly decomposed into within and between group contributions. As this is one of the main objectives of this paper we also compute the Mean Logarithmic Deviation (MLD) 26 in consumption, defined as
The index of total inequality using the MLD can be additively decomposed into within and between household inequality:
where I W α (C) is within household inequality and I B α (C) is between household inequality. Under the assumption of equal division, within household inequality is zero; therefore, we can calculate I B α (C) by using equal division. Using individual consumption constructed with the sharing rule we obtain the total inequality index I T α (C). We can then recover intra-household inequality using Equation (11).
The time-series trend of total and between household household inequality for the years 1968 to 2001 is presented in Figure 6 . The Gini index measures are presented in the first panel, and the MLD measures of inequality are presented in the second panel. Second, the rise in consumption inequality under equal division, or between household inequality, may be over-stated by as much as 65%, as illustrated by the trend in the MLD presented in Figure 7 . The reason the sharing rule measure of inequality differs so markedly from the equal division measure is due to the fall in within-household inequality. In particular within-household inequality fell by 15% between 1968 and 2001. The stylized facts presented in Section 2 allude to possible reasons for the decline in within household inequality, such as the fall in the gender wage gap and the rise in female labor supply. In the next section, we assess the importance of these and other explanations for the trends in consumption inequality over time.
Accounting for the trends in consumption inequality
In this section, we examine several explanations for the rise in consumption inequality observed in the data. We conduct a series of thought experiments to illustrate the potential importance of each explanation. We focus on the years 1978 to 2001, as the major changes in inequality occurred over the 1980s. Results are presented in 
Wages and Labor Supply
According to the stylized facts, two of the most salient trends over time are the closing of the gender gap in wages and the rise in female labor supply. It is therefore of interest to assess the extent to which changes in the distribution of wages can account for the rise in consumption inequality. To answer this question, we consider two thought experiments. In the first exercise, we re-weight the data for 1978 so that the wage distribution in 1978 matches that of 2001.
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This experiment captures the fall in the gender wage gap and aggregate changes in the wage distribution, but not changes in sorting on wages within households. To capture the latter, in the second experiment we re-weight the joint spousal distribution of wages in the same fashion. Both experiments are subsequently repeated for labor supply. The results are presented in the top four rows of both panels of Table 6 .
What is interesting about the results on wage and hours sorting is that they can simultaneously explain both the rise in consumption inequality across households and the fall in consumption inequality within households: sorting on wages alone can explain approximately 39% of the rise in between household inequality and 78% of the fall in within household inequality. With respect to sorting on hours, 32% of the rise in between household inequality and 98% of the fall in within household inequality can be explained by increased sorting within marriage. Regardless of the measure of consumption inequality considered, the thought experiments conducted above illuminate the dramatic role of sorting in determining the distribution of consumption across individuals. These results are complementary to those of Fernández and Rogerson (2001) , among others, on sorting and income inequality and suggest an important avenue for future research. 
Demographics and Household Composition
Next, we consider the hypothesis that the rise in consumption inequality is capturing cohort effects due to the changes in the age structure of the population. To assess the importance of the changing age structure in the population for our measures of consumption inequality, we re-weight the 1978 data so that the age structure is the same as that in 2001, holding all else constant. The implications of this experiment are presented in the fifth row of the bottom panel of Table 6 . The results of this exercise suggest that changes in the age distribution between 1978 and 2001 had virtually no effect on consumption inequality.
The second explanation we consider is the large change in household composition that occurred alongside the rise in inequality. In particular, with delays in marriage and a rise in divorce rates, the fraction of households with one adult increased relative to the fraction of two adult households.
29
To assess the importance of changing household composition, we re-weight the 1978 data so that the fraction of married couples, the fraction of single women, and the fraction of single men in the population match the proportions in 2001. The results of this exercise suggest that changes in household composition can explain up to 30% of the change in household inequality according to the sharing rule estimates and 22% of the change in consumption inequality when measured using adult equivalence scales. Together, a combination of a changing age distribution and the change in household composition over time can 28 The compression of marginal tax rates also appear to have played a role in generating the sharp rise in between household inequality during the 1980s. The top and bottom marginal tax rates are plotted in Figure 8 , where the top marginal rate falls from 83 per cent in 1978 to 60 per cent in 1979, and then falls again to 40 per cent in 1988. The increase in between household consumption inequality is closely linked to the increase in after tax income inequality that occurred over the 1980s. It appears that changes in marginal tax rates had the effect of increasing between household inequality substantially while having only a modest effect on within household inequality.
29 Although single person households have no within household inequality by definition, it is still the case that there may exist substantial inequality between single adult households.
explain a little more than 30% of the change in the Gini index over time, most of this effect coming through household composition.
Conclusions
Our paper makes three contributions to the literature on consumption inequality.
First, we construct and estimate a model of intra-household allocations to examine how changes in the source of income in the household translate into changes in individual-level consumption allocations. Second, we use estimates from our model to make inferences regarding how consumption inequality within households relates to consumption inequality between households. Our estimates suggest that measures of consumption inequality that ignore the potential for within household inequality may underestimate the level of individual consumption inequality by 30% and may over-state the rise in individual consumption inequality by 65%. Most importantly, the results of our analysis highlight the importance of intra-household allocations for our understanding of consumption inequality and its implications. The results also indicate that changes in sorting on wages and hours play prominent roles in explaining the inequality trends over time.
We also highlight the restrictive assumption implicit in adult equivalence scales, namely that consumption is equally split across spouses in two-person households.
Our analysis suggests this assumption is only valid for households in which both partners have the same earnings. We illustrate that relaxing this assumption changes our measures of consumption inequality substantially. Browning, Chiappori, and Lewbel (2004) demonstrate that bargaining power and adult equivalence scales can both be identified within a collective framework. They are the first to relax this equal sharing assumption in the construction of adult equivalence scales. Our work provides strong evidence in support of this line of research.
Although our paper represents a first step towards understanding the role of within household inequality in the measurement of inequality, much work remains to be done.
For one, the estimates presented above apply only to single person households and to married couples without children. On a related note, we do not incorporate home production in the model. If non-working spouses spend time producing goods at home and caring for children, it may be the case that we are over-estimating the effect of women's earnings on the sharing rule. To incorporate home production and children, we require additional data on the way non-working time is spent in the household and/or we need to impose additional restrictions on the model. Both issues are worth further exploration.
θ is distributed asymptotically normal as: 1968 , Male, Married 1968 , Female, Single 1968 , Female, Married 1978 , Male, Single 1978 , Male, Married 1978 , Female, Single 1978 , Female, Married 1988 , Male, Single 1988 , Male, Married 1988 , Female, Single 1988 , Female, Married 1998 , Male, Single 1998 , Male, Married 1998 , Female, Single 1998 Fraction Usual Weekly Hours Source: UK National Statistics .
